Highly purified pea chloroplast RNA polymerase transcribes both rRNA and mRNA genes.
Pea chloroplast RNA polymerase has been obtained with about 2000-fold purification using DEAE-cellulose and phosphocellulose chromatography. The purified enzyme contained ten prominent polypeptides of 150, 130, 115, 110, 95, 85, 75, 48, 44 and 39 kDa and four other minor polypeptides of 90, 34, 32 and 27 kDa. Purification of this enzyme using chloroplast 16S rDNA promoter affinity column chromatography also yielded an enzyme with similar polypeptides. Purified polyclonal antibodies against the purified chloroplast RNA polymerase were found to recognize most of the polypeptides of the enzyme in Western blot experiments. Primary mobility shift of the 16S rRNA gene and ribulose-1,5-bisphosphate carboxylase large subunit (rbc-L) gene promoters observed with the chloroplast RNA polymerase was abolished by these antibodies. The specific in vitro transcription of these rRNA and mRNA genes was also inhibited by these antibodies. The transcription of the rRNA and mRNA genes was also abolished by tagetitoxin, a specific inhibitor of chloroplast RNA polymerase. The chloroplast RNA polymerase was found to bind specifically to the chloroplast 16S rRNA gene promoter region as visualized in electron microscopy. The presence of the polypeptides of 130, 110, 75-95 and 48 kDa in the DNA-enzyme complex was confirmed by a novel approach using immunogold labeling with the respective antibodies. The polypeptides of this purified RNA polymerase were found to be localized in chloroplasts by an indirect immunofluorescence.